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Abstract 
 
A Scientometrics focused on quantitative study aspects of the publications and citation study is an 
emerging trend and thrust area of scientometrics study and derives the quantitative and qualitative 
research for describing the result of cited documents. This study depicts the qualitative and quantitative 
study of journal’s contributors, institutions and countries. In this study, A total 1872 publications with 
15711 citations analyzed to know the productivity of the Journal ‘Scientometrics’ during the period 
from 2015 to 2019. The paper covers the growth rate of publications and citation impact, author’s 
productivity, authorship patterns, and most relevant country-wise & institutions-wise distribution of 
contributors. Data extracted from Web of Science and Bibiblimetrix R package was used for data 
analysis and VOSviewer was used for collaboration networks.  Sankey diagram was used for 
interconnecting the relationship between country, authors and keywords. 
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1. Introduction 
The definition of scientometrics focused on the study of scientific information is given by Braun et al. 
(1987): ‘Scientometrics analyzes the quantitative aspect of the generation, propagation, and utilization 
of scientific information in order to contribute to a better understanding of the mechanism of scientific 
research activities’.  Citation analysis is a method to retrieve the information about basic understanding 
of research and also appended with article which shows statistical analysis which generally contains 
authorship pattern, bibliographic form subject-wise etc. Citation analysis also authenticates and even 
contradicts the conclusion of published article, which can be also said as qualitative analysis. Citation is 
a universal practice. Citing or giving a reference to a document in any learned presentation is the 
acknowledgement for intellectual debt received from the author or authors1. Scientometrics is 
concerned with the quantitative features and characteristics of science and scientific research. Emphasis 
is placed on investigations in which the development and mechanism of science are studied by 
statistical mathematical methods. Due to its fully interdisciplinary character, the journal is 
indispensable to research workers and research administrators. It provides valuable assistance to 
librarians and documentalists in central scientific agencies, ministries, research institutes and 
laboratories. It emphasizes investigations in which the development of science and of the mechanism of 
scientific research are studied by means of (statistical) mathematical methods, Publishes original 
studies, short communications, preliminary reports, review papers, letters to the editor and book 
reviews on scientometrics and highly visible and cited in all areas of science and research2. 
2. Objective 
  
 The main objectives of the article mentioned below: 
 
● To investigate growth rate of publications and citation impact; 
● To explore most relevant authors. co-authorship pattern and author productivity  through Lotka’s 
law; 
● To explore 10 most relevant institutions; 
● To explore 10 most relevant Countries by Corresponding Authors 
● To visualize word clouds and three-field plots (Country, Authors, Keywords) 
 
3. Literature Review 
There are many Bibliometrics and scientometrics tools and techniques to analyse research publications. 
(Walters & Wilder, 2015) analyzed publication of 31 journals of LIS from 2007-2012 to know the top 
research contributors and their priorities of Journals for publication. Authors also observed the 
authorship nation and their contribution for the same and interpreted that, highly productive nations 
were US and UK which also had a high number of research publications too. Librarian based authors 
also contributed a substantial proportion among pre-defined groups like LIS faculty in the US, Canada, 
UK, other countries and librarians worldwide3. (Byungkyu Kim, Youngseek Kim and Jihoon Kang, 
2018) investigated citation impact of Korean natural Science and engineering journals during 2009 to 
2014 towards Science Citation Indexed extended (SCIE) in terms of Journal citation report 
(JCR)ranking changes. Authors analysed data to know the citation count and citation age by subject and 
Journals with citation analysis. The data resulted in engineering having a higher citation number, 
smaller peak time and cited half time value than natural Science. This research shows the impact of 
Korean journals through Science Citation Index Expanded journals, and the results can be used as 
evaluation of SCIE journals for future reference4. (Knievel & Kellsey, 2005)analysed and compared 
citations to articles published in various journals in eight humanities fields. Authors extracted 9,131 
citations from journals which were published in 2002 and found that citation patterns varied widely 
among humanities disciplines. Authors found that French and German language are more dominant as 
compared to others while in some fields’ citation to monographs is seen less than the expected 
numbers5. (Levitta and Thelwall2013) examined 1500 articles published in Social Sciences from the 
Social Science Citation Index (SSCI) during 2003 and plotted data on alphabetization with the surname 
of two authors, three authors and four authors contributed research papers. Authors allocated resulted 
data in disciplines and calculated mean value. Authors emphasized on how alphabetization should be 
discouraged where the journals do not specify the relative contribution of co –authors or readily 
available in CVs and used in any research metric6. (Davis, 2009) examined author-choice open-access 
models through citation analysis of research articles which were published in 11 biological and medical 
journals from 2003 to 2007. Articles metadata, citations and Cumulative citations extracted from Web 
of Science to know the difference in citations between open-access and subscription-based articles7. N. 
Tamilselvan, N. Sivakumar and R. Sevukan. (2013) conducted a bibliometric analysis of the literature 
published in the fields of engineering and technology by the faculties of NIT’s in India.  They 
examined the validity of Lotka’s law and found that Lotka’s law can be satisfactory applied to the 
literature brought out by the faculties of NIT’s. They also evaluated the authorship distribution in the 
field of engineering and technology research for NITs along with other government-funded institutions. 
They concluded that future research should be focused towards understanding authorship distribution 
within various subfields patterns in monographs and other publications, types’ collaborative author 
affiliations etc8.  M. Ausloos. (2013) applied lotka’s law to know about co-authors and their ranking. 
This paper explained bibliometrics laws, h-index and co-authorship effects and also measured authors’ 
collaborative work. He found that relationship between the number of joint publications published by 
co-authors and their rank of importance specified in simple manner9.  
 
 
 
 
4. Research Methodology 
The publications of the Journal Scientometrics retrieved from selected three indices i.e. Science 
Citation Index, Social Science Citation Index and Arts and Humanities Citation Index hosted on Web 
of Knowledge platform. A total number of 1872 publications indexed in the mentioned database, 
published in the Journal ‘Scientometrics’ during the period of 2015-2019. The data collected on 1st 
October 2020.  The published literature such as article (1707), biographical-item (3), book review (3), 
Correction (27), early access (1), editorial material (38), letter (54), proceedings paper (74), Retracted 
Publication (1), retraction (1), review (38) considered as research publications for this study only. The 
“Bibliometrix”, R package used to perform various quantitative analyses on the extracted bibtex format 
file of Web of Science for publications and citations data and visualize word clouds. VOSviewer used 
to demonstrate the collaboration-mapping analysis and three-field plots (Country, Authors, Keywords) 
visualized through Sankey diagram. 
 
5. Data Analysis and Discussion 
 
5.1.Publications and Citations Impact 
A total number of 1,872 articles in the journal Scientometrics indexed in Web of Science during the 
period of 2015- 2019. Table 1 depicts distribution of the articles and annual growth rate. Maximum 
number of 398 (21.26%) papers published in 2018 followed by  396 (21.15%) in 2017; 379  (20.25%) 
in 2016; 366 (19.55%) in 2015 and 333 (17.79%) in 2019. Further, it shows that there is positive 
growth except in 2019.  The AGR has decreased 0.50 in 2018 to -19.52 in 2019 and it was increased to 
4.29 in 2017. The reason behind the fluctuation is that there is no stable growth of publications every 
year.  
 
Year Publications Percentage 
Cumulative 
Frequency AGR 
2015 366 19.55% 366 - 
2016 379 20.25% 745 3.43% 
2017 396 21.15% 1141 4.29% 
2018 398 21.26% 1539 0.50% 
2019 333 17.79% 1872 -19.52% 
Table 1: Year wise Growth Rate of Publications 
 
Table 2 shows the citation impact of the publications published in the Journal ‘Scientometrics’ during 
the period of 2015-2019. A total number of 15711 citations were received by 1872 publications, 
89.85% papers had at least one citation while 10.15% articles were not cited, average citation per article 
was 8.39 and H Index was 39 of the Journal ‘Scientometrics’ for the period of 2015-2019. The cited 
rate varies from the maximum of 96.45% in 2015 followed by 94.95% in 2017 to the minimum of 
72.97% in the 2019. Percentage of non-cited paper varies from the maximum of 27.03% in 2019 
followed by 10.80% in 2018 to the minimum of 3.84% in 2015.  
 
Year Publications Total 
Citations 
Pub. 
Having 
at least 
1 
citation 
Real 
Average 
Citation 
Cited rate percent
age of 
articles 
not 
cited 
Without 
self-
citations 
Average 
Citation 
Per 
article 
Self 
Cites 
H 
index 
2015 366 4771 353 13.52 96.45% 3.55% 4705 13.04 1.38% 31 
2016 379 4725 355 13.31 93.67% 6.33% 4640 12.47 1.80% 27 
2017 396 3382 376 8.99 94.95% 5.05% 3291 8.45 2.69% 24 
2018 398 2074 355 5.84 89.20% 10.80% 1989 5.21 4.10% 17 
2019 333 759 243 3.12 72.97% 27.03% 721 2.28 5.01% 10 
Total 1872 15711 1682 9.34 89.85% 10.15% 15346 8.39 2.32% 39 
Table 2: Year-wise Citation Impact 
 
5.2. Most Relevant Authors, Co-authorship pattern and Author Productivity  through Lotka’s 
Law 
The ten most productive authors calculated based on the number of publications, total citations, H 
index, G index and M index extracted from the Bibliometrix: R package as shown in below Table 3 and 
Figure 1. Where, H index intends to express the Author's number of articles (h) that have received 
atleast (h) citations; G index intends to quantify productivity in science based on their publication 
record; and M-Index is the H-index divided by the number of years that Author has been active to 
publish the article. It could be obseved that the author named ‘ Bornman L’ has highest citations, H 
index, G index and M index as compared to other authors in mentioned below results. 
 
Author 
No. of 
Publications  
Total 
Citations H Index G Index M Index 
Bornmann L 52 705 16 24 2.667 
Glanzel W 34 299 10 15 1.667 
Thelwall M 25 283 10 16 1.667 
Leydesdorff L 23 345 13 18 2.167 
Haunschild R 16 204 8 14 1.333 
Prathap G 16 42 4 5 0.8 
Abramo G 15 106 7 9 1.167 
D'angelo Ca 15 106 7 9 1.167 
Zhang Y 14 88 6 9 1.2 
Hartley J 13 52 4 6 0.667 
Table 3: Top 10 Most Productive Authors 
 
 
Fig. 1: Top 10 Most Productive Authors 
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Author-level bibliometrics aspects and publications have been calculated through “Bibliometrix’, R 
package. Details of authors and authors’ collaboration of the Journal ‘Scientometrics’ during 2015-
2019 given below Table 4: 
 
AUTHORS  Results 
Authors 3528 
Author Appearances 5340 
Authors of single-authored documents 222 
Authors of multi-authored documents 3306 
AUTHORS COLLABORATION   
Single-authored documents 331 
Documents per Author 0.531 
Authors per Document 1.88 
Co-Authors per Documents 2.85 
Collaboration Index 2.15 
Table 4: Details of Authors and Collaboration 
The co-authorship network diagram has generated as shown to represent the joint works by two or more 
authors on publications. There were 3528 unique authors, who had published 1872 publications during 
2015-2019. There were 222 single-authored documents and 3306 multi-authored documents. In the 
view of the authors collaboration, There were 331 single authors documents, the average documents per 
author was 0.531, the average of authors per document was 1.88, Co-author per Documents was 2.85 
and the Collaboration index was 2.15.  In the below Figure 2, each vertex (node) represents author and 
edge (line) represents collaborative publication(s) written by those connected authors.  
 
Fig.2: Co-Authorship Network 
Lotka's Law describes the frequency of publications by authors in a given discipline. This study 
examined the suitability of the Lotka's Law for the publications of academicians and researchers in 
various discipline. The frequency of publications by authors of the Journal ‘Scientometrics’ extracted 
from the Bibliometrix: R package as shown in below table 5 and Figure 3. It can be observed that the 
maximum 2720 authors’ published single article and their proportion ratio noted as 0.771 followed by 
455 authors published two articles together and proportion ratio of authors noted as 0.129 and so on. 
 
Documents written 
No. of 
Authors Proportion of Authors 
1 2720 0.771 
2 455 0.129 
3 168 0.048 
4 82 0.023 
5 35 0.01 
6 19 0.005 
7 8 0.002 
8 7 0.002 
9 7 0.002 
10 4 0.001 
11 7 0.002 
12 5 0.001 
13 2 0.001 
15 3 0.001 
16 2 0.001 
23 1 0 
25 1 0 
34 1 0 
52 1 0 
Table 4: Author’s Productivity through Lotka’s Law 
 
Fig. 3: Author’s Productivity through Lotka’s Law 
  5.3. 10 Most Relevant Institutions 
 
Table 5 and Figure 4 shows institution-wise distribution of articles published in the Journal 
‘Scientometrics’ during the Year 2015-2019. Katholieke University Leuven have been contributed 
highest article 84, Wuhan University comes to the second position contributing 68 articles, and 
Division Science and Innovation Studies in the third position contributing 50 articles followed by 
University of  Granada contributing 48 articles, Dalian University of Technology contributing 36 
articles, Indiana University contributing 35 articles  and so on. 
 
Table 5: 10 Most Relevant Institutions                                 Figure 4: 10 Most Relevant Institutions 
 
 
5.3.International Collaboration 
Country’s collaboration based on publications which reveals that researchers published their 
publications in association with other countries. Top most 10 countries along with a number of 
publications extracted from Web of Science and analyzed through Bibliometrix R package. 
International collaboration by counting the number of articles published by authors from the same 
country (SCP) and such publications represent intra-country collaboration; multiple country 
publications (MCP) in which authors belong to different countries and such publications represent 
inter-country collaboration i.e. international collaboration. It could be observed that the highest 
publications of the Journal ‘Scientometrics’ are associated with China as compared to other countries. 
VoSViewer used to demonstrate country’s collaboration-mapping network. This network intends to 
show how many countries associated together for publications. 
 
Table 6: Most Relevant Countries Countries by Corresponding Authors                                  Fig. 5: Countries Collaboration    
 
 
 
 
Affiliations Articles 
Katholieke Univ Leuven 89 
Wuhan Univ 68 
Div Sci and Innovat Studies 50 
Univ Granada 48 
Dalian Univ Technol 36 
Indiana Univ 35 
Natl Taiwan Univ 32 
Leiden Univ 30 
Nanjing Univ 30 
Univ Chinese Acad Sci 29 
 
Country Articles 
Freq 
Ratio SCP MCP 
MCP 
Ratio 
China 392 0.21 292 100 0.26 
USA 170 0.09 125 45 0.26 
Spain 135 0.07 106 29 0.21 
Germany 114 0.06 70 44 0.39 
UK 87 0.05 63 24 0.28 
Italy 80 0.04 66 14 0.18 
Brazil 77 0.04 65 12 0.16 
India 65 0.03 59 6 0.09 
Belgium 52 0.03 17 35 0.67 
Netherlands 50 0.03 27 23 0.46 
5.4.Visualization of Word Cloud and Three-Field Plots (Country, Authors, Keywords) 
The Journal 'Scientometrics’ focuses on the “quantitative features and characteristics of science and 
mathematical (statistical) methods”, such as scientometrics and related fields. The most frequently used 
terms in the journal are ‘Science”, “impact’, “performance’, “journals” ‘indicators’, ‘collaboration’, 
‘patterns”, “innovation”, “web”, ‟citation” etc. These topics are broadly part of the domain in 
bibliometrics. 
 
                      Table 7: Most Relevant keywords                                                                                             Fig. 6: Word Cloud    
 
 
A three-field Plot based on Sankey diagram used to visualize the interactions among the most relevant 
country (left), authors (middle) and keywords (right) within the Journal ‘Scientometrics’.  
 
 
Fig. 7: Three-Field Plot: Sankey Diagram 
 
 
Keywords 2015 2016 2017 2018 2019 
SCIENCE 76 76 110 102 77 
IMPACT 44 67 66 69 68 
PERFORMANCE 27 31 27 27 21 
JOURNALS 28 29 30 27 20 
INDICATORS 24 23 30 22 23 
COLLABORATION 25 22 22 28 19 
PATTERNS 24 18 26 13 21 
INNOVATION 14 16 34 23 14 
WEB 18 15 22 19 20 
CITATION 18 19 24 19 13 
Conclusion 
The publishing trend totally depends on the output of contributors, patterns of contributions and the 
quality of research. This study reveals that the categories of article distributions are remarkable in this 
research journal. The majority of the articles were contributed by joint authors. As mentioned above, 
the presented study explored the various bibliometrics parameters of publications of the Journal 
‘Scientometrics’ published during 2015-2019, which indexed in Web of Science Core Collection. 1872 
publications indexed which were having a total number of 15711 citations. The average citation per 
publication was 8.39. A total number of 3528 unique authors contributed publications with an average 
of 1.88 authors per publication. The collaboration index was 2.18. China, USA and Spain were the 
three most collaborative countries associated with the Journal ‘Scientometrics”. Word Cloud visualized 
as most frequently used terms in the journal and also three field plots visualized the interactions among 
the most relevant country, authors and keywords. 
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